Abstract-Psychophysical thresholds for the detection of luminance targets improve significantly when the targets are presented in a specific context of spatially separated, collinear inducing stimuli defining visual contours. This phenomenon is generally referred to as a special case of detection facilitation called spatial facilitation. Spatial facilitation has been observed with luminance-defined, achromatic stimuli on achromatic backgrounds as well as with targets and inducers defined by colour contrast. This paper reviews psychophysical results from detection experiments with human observers showing the conditions under which spatially separated contour inducers facilitate the detection of simultaneously presented target stimuli. The findings point towards two types of spatial mechanisms: (i) Short-range mechanisms that are sensitive to narrowly spaced stimuli of small size and, at distinct target locations, selective to the contrast polarity of targets and inducers. (ii) Long-range mechanisms that are triggered by longer stimuli, generate facilitation across wider spatial gaps between targets and inducers, and are insensitive to their contrast polarity. Spatial facilitation with chromatic stimuli requires a longer inducer exposure than spatial facilitation with achromatic stimuli, which is already fully effective at inducer exposures of 30 ms. This difference in temporal dynamics indicates some functional segregation between mechanisms for colour and luminance contrast in spatial coding. In general, spatially induced detection facilitation can to a large extent be explained by mechanisms involving from-short-to-long-range interactions between cortical detectors.
INTRODUCTION
Psychophysical experiments on detection facilitation with collinear targets and inducers, now called .spatial facilitation (Yu and Levi, 1997a) , have generated a coherent body of data supporting hypotheses about visual mechanisms of spatial grouping and the early processing of object contours and illusory contours (Dresp and Bonnet, 1991, 1993; Dresp, 1993; Polat and Sagi, 1993, 1994a, b; Dresp and Bonnet, 1995; Kapadia et al., 1995; Dresp and Grossberg, 1997; Yu and Levi, 1997a; Wehrhahn and Dresp, 1998) .
The general finding is that the visual detection of a target stimulus can be facilitated, suppressed, or remain unaltered by nearby context stimuli depending on their spatial location, orientation, contrast intensity, contrast polarity, or colour (see Fig. 1 for an illustration). These facilitatory or suppressive interactions between features are supposed to reveal dynamic characteristics of mechanisms underlying the perception of visual structure.
This interpretation of the psychophysical data takes into account the neurophysiological evidence that the response characteristics of visual cortical cells change with the context in which the trigger-stimuli are presented (e.g. Gilbert and Wiesel, 1990) . In the following paragraphs, some of the dynamic characteristic of spatial facilitation and visual grouping will be reviewed. The relevance of spatial facilitation effects with regard to hypotheses about neurophysiological mechanisms is discussed, and it is shown how the spatial, structural, and temporal conditions governing the visual integration of stimuli presented within or without a context of contour structures can be related to the functional characteristics of, presumably hierarchically organized, neural mechanisms operating within short-and long-range spatial scales.
SPATIAL FACILITATION AND THE DYNAMICS OF EARLY VISUAL GROUPING
Psychophysical experiments demonstrating detection facilitation or suppression induced by spatially separated visual stimuli selectively probe the multiple levels of visual processing that influence the formation of object contours, perceptual boundaries, and virtual or illusory contours. They allow to identify the spatial, structural, and temporal stimulus parameters that are relevant for the grouping of visual information, and lead to increasingly refined hypotheses regarding the neurophysiological mechanisms underlying the perception of structure, unity, and form in pictorial scenes.
Psychophysical measures of spatial facilitation
Psychophysical experiments on spatial facilitation use luminance detection tasks with briefly presented visual targets, usually lines, small squares, or dots. Generally, two-alternative , forced-choice procedures are run, where the observer has to decide whether the target was presented on the left or the right side of the computerscreen (spatial forced choice), or whether it was presented in the first or in the second of two successive temporal intervals (temporal forced choice). Different luminance levels of the target are presented, either within an adaptive staircase procedure, or according to the method of con.stant stimuli. Individual detection thresholds, corresponding to the luminance level at which the observer correctly detects the target in 75% of the trials, are computed through statistical inter-or extrapolation procedures. The effect of a configurational stimulus context on the detection threshold of the target is evaluated by comparing situations where the target is presented within a
